CO03 CNBETCYUX
COUMANMCTUHE CKNX
PECNYENNK

FOCYAAPCTBEHHLIA KOMWTET
10 W30BPETEHWAM W OTKPLITUSM
NPU rXHT CCCP

" SU . 1686125_A1

sns’ E 21 B 29/10

ONMUNCAHUE N3OBPETEHUSA

K ABTOPCKOMY CBUAETENLCTBY

(21) 4687680/03
(22) 05.05.89
(46) 23.10.91. Bron. N 39
(71) Bcecow3nuin Ha3YWHO-WMCCNE0BATENLCKNA -
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(56) AsTOpCKOE CBMAETEALCTBO cccce
N 961405, xn. E 21 B 23/00, 1978.
_ ABTOpCKOE CBUAETENLCTBO ccee

N 1591557, xa. E 21 B 29/10, 1988, .

(54) YCTPONCTBO ANA PEMOHTA O6CAA-
HOM KONOHHB! TPYE B CKBAXWHE

(57) N3o6peTenne OTHOCHTCA K nedpTenobusa-
JOLIER NPOMUILINEHHOCTA W NPEAHA3HAYEHO
ann GypeHus » IXCNAYaTaUny BOARHLIX, Hed-.
. TAHMX W F330BbiX CKBAXMUH, Lient —nosuiwexue
HAEXHOCTW YCTPORCTBa 8 paGote 33 cuerobec-

neYeHns BO3MOXHOCTH aaéunoneﬁcnm nna- -

.CTHPA C yROPHLIM narpy6xom na sceM uukne
yCTaHOBKU NAACTUPA. [ins 3T0r0 ynopHu Nav-
pyGoK umeeT panHy He menee ANMHL PNBCTH-,

pna. Narpy6ox coaepxut y3en pukcaumum, su- .

. TOope

2-

. . NOAHEHWHA B BUAC pacnoNnOXEHHOro 8 HAX-

HeR NOROCTW KOpNYCa CexTopac aybuaron Ha-
ceuxoi, cextopos ¢ 3ybuaron HaceuxoR, pac-

" NONOXEHHHX B npOAQﬂbHO“ NAOCKOCTY HA Ha-

PyXHOR NOBEPXHOCTH NONOTO WwTOXa Ha pac-
CTORHUAX OAWH OT APYFrOro, PaBHLIX paGouemy
XO/1y NOPWHEA NONOTC LWTOKA, W PACNOAOKEH-
HLIX H3 YNOPHOM narpy6xe cexropos c 3ybua-
7oA HaceukoR. OauH cextop C 3yGuaToA Hacey- .

- XOM PACNoONOXeH HA BHYTPEHHEA NOBEPXHOCT

§ BepxHeR 4aCTW YNOPHOro narpybxa c 803-
' MOXHOCTMIO UKCAUUM HD CEeKTopax NoAoro
wToxa npy paboues xoae NOCAEAHErO. Oc-
TansHLe CEKTOpH YNopHOro narpybxa pacno-
nOXEHH Ha HEPYXHOA NOBEPXHOCTH NOCNeA-
Hero noCNeRoBaTenLHo B NPOAOALHOR NNOCKO™
CTIA H3 PACCTORHMAX OANH OF APYFOrO, PABHLIX
paboueMy XOA] NOPWHEA NONOTO WT0Ka, C BO3-
AMOXHOCTBIO_NOOYEPEAHONA $UKCaUUA HA CBx~
xopnyca nNpu 0CesoM nepemeuieHnun
nocneanero. Fipeanaraemoe ycTpoAcTso obec-
neunaaeT YCTIHOBKY NASCTHPA 8 npn3aabot-
HoR 30Me ¥ B OBCaAHUMX KONOWHAX Manuix
THNOP33MeEpos. 4 mn. . - '

W3obperenne oTHOCWTCA K HedTenobusa-
J0ULE NPOMBILINGHHOCTH, B YaCTHOCTH x Gype-
HUIO W IXCNNY3T3UUN BOAAHLIX, HeDTRHLIX W
r330BMX CKBAKUH AN YCTAHOBKH METaNNKe-
CKMX NNBCTHPERA B CKBAKUHAXT yensio soccTa-
HOBNEHUA FEDMETUMHOCTI 0GCIAHBIX KONOKH,
1 MOXET BLTh MCNONB3OBIHO ANs-pacnpeccos-

X¥ nnacrHpen B OTXPHTOM CTBONG CXBAXMHH C .-

yensio K3I0NALUMK OTAENLHEIX y4acTxos CTeond
npw Sops6e ¢ 06sanamu. NOrNotLEHNIMHU, AHO~
MANLHLEIMN naanenmwm nIrI.A

Uenso u3obpereHnn RenseTca nosuitue-
Hue HagexnocTw pabotu ycTpoficTea nyveMm
obecnedeHnn BOIMOXHOCTA 83aUMOACACTBUR
NNBCTHPAC YROPHHM naTpyGxoM Ha BCEM UMK
NE YCTIHOBKN NABCTHPA. ) ’

Ha ¢wr. 1 npeacrasheHo yCTpOACTBO 8
TPAHCNOPTHOM NONOXEHWN, oGWHA BUA: HI
$wr. 2 — TO X6, nocne nepsoro XOA3 CUAOBLIX
MAPABANYSCKMX UMNMHAPOB, HA GWT. 3-v0
xe, 10CNe BOIBPATA CHNOBHX MAP3BANYECKNX

T WWINHADOS B Nepe Ma48NbLHOE NONOXEHNE: HA

dwr. 4 — pasped A-A Ha wr. 1.

an TTS‘ e ~
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Apyror , pasnux pabouemy xony nopwHen no- $UKCIUNU Ha cexTope Kepnych pu 0censoM
NOrO WTOX3 C BO3IMOXHOCTBLIO noouepeAHOR nepemMeuieHnn nocheaner .
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[state seal]  Union of Soviet Socialist

USSR State Committee
on Inventions and Discoveries of the State
Committee on Science and Technology

SPECIFICATION

OF INVENTOR'S CERTIFICATE

(19) SU
(51)5 E21B29/10

(11)1686125 Al

(21) 4687680/03
(22) May 5, 1989
(46) October 23, 1991, Bulletin No. 39
(71) All-Union Scientific-Research
Institute of Well Casing and Drilling Muds
(72) A. V. Ivanov
(53) 622.245.4 (088.8)
(56) USSR Inventor's Certificate No.
961405, cl. E 21 B 29/00 (1978).
USSR Inventor’s Certificate No.
1591557, cl. E 21 B 29/10 (1988).
(54) A DEVICE FOR DOWNHOLE
REPAIR OF CASING:
(57) The invention relates to the oil
production industry and is designed for
drilling and operation of water, oil, and
gas wells. The aim is to improve the:
reliability of the device in operation by
ensuring that the patch can engage the
support sleeve over the entire patch
placement cycle. For this purpose, the
support sleeve has a length no less than
the length of the patch. The sleeve
contains a locking assembly,

[vertically along right margin)
9SU 11686125 Al

implemented as a toothed sector disposed

in the lower cavity of the body, toothed
sectors disposed in the longitudinal plane
on the outer surface of a hollow rod with
spacing between them equal to the
working travel of the piston of the hollow
rod, and toothed sectors disposed on the
support sleeve. One toothed sector is
disposed on the inner surface in the upper
part of the support sleeve so that it can
lock on to the sectors of the hollow rod
during the working travel of the latter.
The remaining sectors of the support
sleeve are disposed successively on the
outer surface of the latter in the
longitudinal plane, spaced at a distance
equal to the working travel of the piston
of the hollow rod, so that they can
successively lock onto the sector of the
body during axial displacement of the
latter. The proposed device makes
possible placement of a patch in the
critical zone and in small-bore casings. 4
drawings.
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The invention relates to the oil production industry, in particular to drilling and
operation of water, oil, and gas wells for downhole placement of metal patches with the aim
of restoring leaktightness of casings, and may be used for pressing patches in an open
wellbore with the aim of isolating individual sections of the wellbore to control caving, lost
circulation, pressure anomalies, etc.
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The aim of the invention is to improve the reliability of operation of the device by
ensuring that the patch can engage the support sleeve over the entire patch placement cycle.

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the same,
after the first stroke of the heavy-duty hydraulic cylinders; Fig. 3 shows the same, after return
of the heavy-duty hydraulic cylinders to the initial position; Fig. 4 shows the A—A section in
Fig. 1.
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The device for downhole repair of a casing (Fig. 1) consists of a hollow body with
" heavy-duty hydraulic cylinders mounted successively therein, hollow rod 1, telescopically
mounted in the cavity of the body and with pistons that are disposed in the hydraulic cylinders,
patch 3, coring head CH, support sleeve 2 which is telescopically mounted in the lower
portion of the cavity of the body and has toothed sectors, one of which (B) is disposed on the
inner surface in the upper part of the support sleeve and the remaining ones are disposed
successively in the longitudinal plane on the outer surface of the support sleeve, with spacing
at distances equal to the working travel of the piston of the hollow rod. The length of the
support sleeve must be no less than the length of the patch.

The support sleeve has an assembly for locking it, implemented so that the support
sleeve can alternately lock onto the body and the hollow rod, in the form of toothed sectors 4,
disposed successively in the longitudinal plane on the outer surface of the hollow rod and
spaced at distances / equal to the working travel of the piston of the hollow rod, for locking
the support sleeve during the working stroke of the hollow rod, and toothed sector C,
disposed in the lower part of the cavity of the body, to allow for successive engagement with
the sectors of the support sleeve during axial displacement of the body.

The body of the device is secured in the upper part to work string 5 for lowering the
device into string 6. Sectors B and C are disposed in windows 7 of races 8, freely move in the
windows, and are compressed by flat spring 9.

The device operates as follows. :

The device is lowered, on work string 5 made up from tubing, to the location of the
damage to casing 6. After lowering to the specified depth, excess pressure is created in the
device by a surface pumping unit. The working fluid is delivered through string 5 and channels
10 of the hollow rod to the pistons of the heavy-duty hydraulic cylinders.

The pistons of the hydraulic coring head begin to move, expanding patch 3 within
length /, equal to the travel of the pistons of the heavy-duty hydraulic cylinders (Fig. 2), where
sectors B of the support sleeve engage sectors 4, after which the pressure is released and
string 5 is lifted to height /, the travel of the pistons of
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the heavy-duty hydraulic cylinders (Fig. 3). Then support sleeve 2 remains in position, since it
is locked by sectors C.,

The device is ready to carry out the next work stroke with locking of the patch. The
number of work strokes and accordingly the number of sectors 4, and also the number of
sectors on the outer surface of support sleeve 2, are determined from the relationship

where 7 is the number of work strokes;

L is the length of the patch; .

Iis the travel of the pistons of the heavy-duty hydraulic cylinders.

The device makes it possible to place a patch in the critical zone and in small-bore
casings (140 mm, 146 mm).

Claim : ' :

A device for downhole repair of casing, including a work string, a hollow body rigidly
connected thereto with hydraulic cylinders mounted successively on the body, a hollow rod
telescopically mounted in the body with pistons disposed in the hydraulic cylinders of the
body, a support sleeve telescopically mounted in the lower part of the cavity of the body
together with its locking assembly, said locking assembly being implemented so that the
support sleeve can be alternately locked onto the body and the hollow rod, a hydraulic coring
head disposed under the body and rigidly connected with the hollow rod, a patch mounted

- between the.coring head and the support sleeve, distinguished by the fact that, with the aim of

improving the reliability of operation of the device by making it possible for the patch to
engage the support sleeve over the entire patch placement cycle, the support sleeve has a
length no less than the length of the patch, and the locking assembly of the sleeve is
implemented as a toothed sector on the outer surface that is disposed in the lower part of the
cavity of the body, toothed sectors disposed in the longitudinal plane on the outer surface of
the hollow rod and spaced at distances equal to the working travel of the pistons of the hollow
rod, and toothed sectors disposed on the support sleeve, one of the latter being disposed on
the inner surface in the upper part of the support sleeve so that it can lock onto sectors of the
hollow rod during the work stroke of the latter, and the remaining sectors of the support
sleeve being disposed successively on the outer surface of the latter in the longitudinal plane,

spaced at distances



1686125
5

equal to the working travel of the pistons of the hollow rod and able to successively

]
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lock onto the sector of the body during axial displacement of the latter.

[figure under columns 5 and 6]

[see Russian original for figure]
B.
A A
A A
c
CH (coring head)

Fig. 1
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[see Russian original for [see Russian original for [see Russian original for
figure] figure]) figure]
A—A
Fig. 2 Fig. 3 Fig. 4
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